where G is a smooth function of u and its derivatives up to second order which is assumed to be linear in the second order derivatives and vanishing to second order at the origin. (Here D = 9^ -]CF=i ^i*) Let H^ denote the homogeneous Sobolev space with norm ||/||^ = || IP^I^/J]^ where \D^\ = V-^x and let (0.2) ||n((, .)|g = t (| \D^Ut{t^ + | \D^u(t,x)\ 2 } dx.
We are studying which is the smallest possible 7 such that implies that we have a local distributional solution of (0.1) for some T > 0, which satisfies
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To avoid certain peculiarities when it comes to uniqueness we make the following definition:
Definition 0.1. We say that u is a proper solution of (0.1) if it is a distributional solution which satisfies (0.5) and if in addition u is the weak limit of a sequence of smooth solutions Ue to (0.1) with data (<^g * /, ^ * ^), where (f)e € C §°^ (f>e -> 6 and supp^g -^ {0}. D
The problem is that even if one has smooth data and hence a smooth solution there might still be another distributional solution which satisfies initial data in the space given by the norm (0.2). This phenomena was first observed by Shatah-Shadi Tahvildar-Zadeh [10] for wave maps. An easier example is given by u(t^ x) = 2H(t -\x\)/t which satisfies Ou = u 3 in the sense of distribution theory, (see Lemma 1.2 in Lindblad [6] ). Furthermore ||n(t,-)||^ -> 0, when t -^ 0 if 7 < 1/2, by homogeneity. Since u(t, x) = 0 is another solution with the same data it follows that we have nonuniqueness in the class (0.5) if7< 1/2.
Our main theorem is the following: ii) If k -I < 1 then in addition there is no proper solution such that the right hand side of (0.6) makes sense as a distribution.
Hi) If k = I = 0 then in addition there is no distributional such that the right hand side of (0.6) makes sense as a distribution.
Remark 0.3. It follows from the proof of the theorem above that the problem is illposed if 7 is as above. In fact there exist a sequence of data fe^e ^ C §°{{x^ \x\ < 1}) with H/ell^y + H^lljj-Y-i -> 0 such that if Tg is the largest number such that (0.1) has a solution Ue € C^^O.Te) x R 3 ) we have that either Te -^ 0 or else there are numbers te -^ 0, such that 0 < te < Tg such that H^e^, •)||-y -> oo. D Presumably the argument here together with a cutoff argument as in Lindblad [4] or Lindblad-Sogge [7] would give a proof of this. D
The proof of Theorem 0.2 will appear in Lindblad [5] . The special case when k = I == 0 was proven in Lindblad [4] . We will however give a short and explicit proof here. At least in the semilinear case, k -I < 1, Theorem 0.2 is sharp, i.e. we have local existence in H 8 , for s > fc. A related theorem was proven in Lindblad-Sogge [7] : For a proof see Lindblad [6] . We need the following consequence of the lemma: 
